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INTRODUCTION

This Guide contains information about the West Virginia Mine Electricians Certification
Program. This program has two parts:

1. The WRITTEN portion is a computer-based examination in which the computer will
randomly select test questions from this study guide for each person taking the exam. A
copy the National Electric Code will be supplied at the test site to be used as a reference
during the exam. You may bring a slide rule or a calculator to assist in working out the
computations. In order to pass the written portion, you must score at least 80% on each of
the 7 parts.

2. The HANDS-ON portion includes the actual testing and trouble shooting of electrical
circuits and is described in detail on page 280.

Bring your low voltage electrical gloves and a multimeter.

An answer key containing the correct answers for each question is provided at the end of
each section of questions.

Prior to taking the examination an individual must submit an application to the West
Virginia Miners Health, Safety and Training Regional Office in which the test is to be taken.

A fee is required in order to take the examination. As of this printing the fee
is fifteen dollars and may be changed without notice.

There are two excellent sources of materials for training programs in West Virginia. The
Mining Extension Service has an extensive series of coal miner training materials, study
guides, textbooks, slide-tapes, and slide-tape texts.

For more information about miner training materials, contact:

Mining Extension Service

College of Mineral and Mining Resources
West Virginia University

P.O. Box 6070

Morgantown, West Virginia 26506-6070

The National Mine Health and Safety Academy has an extensive collection of materials for
mine electrical training. For information, contact:

U.S. Department of Labor

National Mine Health and Safety Academy
P.O. Box 1166

Beckley, West Virginia 25801

v
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WYV Mine Electrician Study Guide - DC Theory and Application

117. What is the total voltage of four 12-volt batteries connected in series?

a. 48 volts.
b. 36 volts.
c. 12 volts.
d. 24 volts.

118.  How much current will flow through the 30-ohm resistor?

a. 6.00 amps.
b. 18.33 amps.
C. 8.33 amps.
d. 11.00 amps.
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119. What is the total voltage of four 9-volt batteries connected in a series?

a. 27 volts.
b. 18 volts.
c. 36 volts.
d. 9 volts.

120.  Find the total resistance of the parallel circuit shown below.

I

5 Ohms

§10 Ohms

5 Ohns

MA—" W

a. 10 ohms.
b. 20 ohms.
C. 15 ohms.
d. 5 ohms.
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121.  What resistance must be used for R1 on order to supply 100 volts to the
motor terminals? The motor draws 40 amps under full-load conditions.

Ry

300
Voits

7 ohms.
10.0 ohms.
5 ohms.
2 ohms.

ac o

122.  What voltage is required to force 5 amps through a 15-ohm resistor?

a. 300 volts.
b. 90 volts.
C. 60 volts.
d. 75 volts.

123.  You have three 12-volt batteries. How should you connect them in order
to supply 36 volts?

a. In series-parallel.
b. In parallel.

c. In series.

d.

Straight across.
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124. Find the total resistance of the circuit shown below.

10 Ohms

20 20
Ohms Dhms

30 Ohms

a. 120 ohms.
b. 60 ohms.
c. 30 ohms.
d. 50 ohms.

125. What is the total voltage of two 6-volt batteries connected in parallel?

a. 6 volts.
b. 8 volts.
C. 3 volts.
d. 12 volts.
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WYV Mine Electrician Study Guide - DC Theory and Application

126.  How much voltage would be measured across R3?

—9
170
Volts §§ R4
'
a. 120 volts.
b. 170 volts.
C. 40 volts.
d. 50 volts.

84

Ry
80 Volts

Ra
40 Volts

R3



ANSWER GUIDE

DC Theory and Application

Question | Answer Question Answer Question Answer
1 A 44 C 87 D
2 A 45 B 88 A
3 A 46 A 89 A
4 A 47 B 90 B
5 D 48 D 91 B
6 D 49 C 92 B
7 C 50 D 93 C
8 C 51 A 94 A
9 D 52 A 95 A
10 A 53 B 96 B
11 B 54 B 97 A
12 C 55 B 98 C
13 D 56 B 99 A
14 B 57 C 100 A
15 C 58 C 101 B
16 C 59 A 102 B
17 C 60 A 103 B
18 A 61 A 104 C
19 D 62 B 105 C
20 C 63 C 106 C
21 B 64 D 107 B
22 B 65 B 108 A
23 B 66 B 109 C
24 A 67 D 110 B
25 B 68 A 111 A
26 A 69 A 112 E
27 A 70 B 113 A
28 A 71 C 114 A
29 A 72 D 115 A
30 C 73 D 116 B
31 C 74 B 117 A
32 D 75 A 118 C
33 C 76 D 119 C
34 A 77 B 120 D
35 A 78 D 121 C
36 C 79 A 122 D
37 B 80 B 123 C
38 C 81 A 124 C
39 C 82 B 125 A
40 A 83 A 126 D
41 C 84 C
42 D 85 A
43 C 86 D




WYV Mine Electrician Study Guide - Electrical Equipment and Circuits

Multiple Choice question(s)
Read the question and select the appropriate answer
from the list provided.

Which of the following is NOT a proper cable connection?

Compression-type sleeves.
Bolted connectors.

Splice rings.

Square knots.

20 oo

What is the effect of dust and dirt between joints of permissible equipment?

The flame of an explosion, if one occurs, may blow the material out.

Dust and dirt can destroy the gasket material.

Joints cannot be closed tightly enough to get the required cooling action;
therefore permissibility is destroyed.

d. Dust and dirt prevent the explosion from blowing out, therefore destroying
the cooling effect.

o oo

If you read an open circuit between Al and A2 of a DC motor, it indicates that:

The motor is good.

The armature leads A1 and A2 have been reversed.
The armature circuit is open.

The armature is grounded.

20 oo

What happens if the two line leads to a DC series motor are reversed?

The motor will reverse direction.
Direction of rotation remains the same.
The motor will speed up.

The motor will blow up.

20 oo
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The direction in which a motor rotates depends upon the:

Direction of the current flow through the armature.
Resistance in the circuit.

Type of generator used in that system.

Value of the voltage in the circuit.

oo

To reverse the direction of a DC motor:

a. Reverse incoming power.

b. Reverse the polarizing diode.

C. Reverse either the armature or the series field leads.
d. Reverse both the armature and the series field leads.

If you read a low resistance between leads S1 and S2 of a series motor, means that:

The armature circuit is good.
The series field is good.
The series field is open.
The shunt field is good.

o ow

How is the rotation of a direct current, series motor reversed?

a. By connecting the motor to a higher or lower voltage source.

b. Be reversing any two motor leads.

C. By changing the direction of the current flow in either the armature or
series field.

d. By reversing the positive and negative power source leads.

Thirty-five horsepower is equal to:

a. 26.11 KW.
b. 16.16 KW.
C. 18.65 KW.
d. 20.40 KW.
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10.

11.

12.

13.

14.

Which would require the largest wiring?

A 25-HP, 995-volt motor.
A 20-HP, 440-volt motor.
A 15-HP, 220-volt motor.
A 20-HP, 550-volt motor.

oo

Five kilowatts equal how many watts?

a. 5,000 watts.
b. 50 watts.

C. 2,500 watts.
d. 500 watts.

The thermal heater element of an overload relay is generally connected in:

Series with the motor lead.
Parallel with the contactor tips.
Series with the operating coil.
Parallel with the circuit breaker.

oo

A hot stick shall be electrically tested:

Twice every calendar year.
Every three months.

Once every calendar year.
Every month.

oo

A separate field is often excited by a small DC generator called a:

House Exciter.
Speed Generator.
Voltage Regulator.
House Generator.

oo
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15.

16.

17.

18.

When compared to the resistance of the series fields and armature circuit, the shunt
fields of a motor will have:

Lower resistance.

Twice the resistance of series fields.
The same resistance.

Higher resistance.

oo

When we control the DC generator of the control system, what we are actually
controlling is:

a. Whichever aspect of the system we access through the control
mechanisms.

b. The conversion process accomplished by the DC generator.

C. The amplification provided by the SCR firing package.

d. The error detector.

“Class 2” rated high voltage gloves:

a. Avre electrically tested at 20,000 volts.
b. Are electrically tested at 10,000 volts.
C. Avre electrically tested at 4,160 volts.
d. Are electrically tested at 1,000 volts.

One practical method used to protect the generator against overloads is to add a series
field winding also called:

An exciter.

A differential.

An overcurrent relay.
A circuit breaker.

oo

88



WV Mine Electrician Study Guide - Electrical Equipment and Circuits

19.  The symbol below represents:

A series DC motor.

A compound DC motor.
A Shunt motor.

A three-phase motor.

oo

20.  The symbol below represents:

AL A2 St 52
a. A shunt DC motor.
b. A three-phase motor.
C. A compound DC motor.
d. A series DC motor.

21.  Shunt fields of a DC motor are identified by:

C1 and C2 leads.
S1 and S2 leads.
F1 and F2 leads.
Al and A2 leads.

oo
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22.

23.

24,

25.

26.

Current limiting circuits in a DC generator control system help prevent damage to the:

Generator only.
Generator and the motor.
Motor only.

Motor control circuit.

oo

Rubber gloves are fabricated from:

a. Natural rubber.
b. Synthetic rubber.
C. Plastic.
d. Silicone.

When dealing with electrical equipment, grounding:

a. Provides a return path for the voltage to the frames.

b. Prevents the equipment from being destroyed.

C. Provides a return path to the earth and prevents voltage from existing on
the frames of the equipment.

d. Is rather ineffective.

Tested electrical gloves that have been properly stored for four (4) months can be put in
service and used:

For six (6) months before retesting
for eight (8) months before retesting.
for one (1) year before retesting.

for three (3) months before retesting.

oo

A ground fault is a phase-to-ground short in the output of:

An overcurrent relay.
A surge arrestor.

An electrical system.
A resistor.

oo
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217.

28.

29.

30.

31.

A drum control works by:

a. Connecting power lines to the motor directly.

b. Removing resistance from a circuit by shorting together the taps on a large
resistor.

C. Adding resistance to a circuit.

d. Decreasing resistance from a circuit.

The shelf life for tested electrical gloves that have been properly stored is:

a. Three (3) years.
b. Six (6) months.
C. Two (2) years.
d. One (1) year.

Tested electrical gloves that have been properly stored for ten (10) months can be put in
service and used:

For six (6) months before retesting.
For one (1) year before retesting.
For two (2) months before retesting.
For ten (10) months before retesting.

oo

A solid state device most commonly used to control power output in a DC circuit is a:

Silicon controlled rectifier.
Electronically controlled rectifier.
AC power rectifier.

Manually controlled rectifier.

oo

When a generator takes mechanical energy from the connection to the synchronous
motor, it:

Converts that energy back to electrical energy.
Produces mechanical energy that must be controlled.
Therefore, produces mechanical energy.

Produces both mechanical and electrical energy.

oo
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32.

33.

34.

35.

36.

What is the purpose of a frame ground in a trailing cable?

a.
b.
C.

d.

To separate the positive and negative leads in a cable.

To provide a path for return current flow.

To protect the operator from shock by keeping the equipment at earth
potential.

To add strength to the cable.

When comparing the resistance of the shunt field of a DC motor to the series field, the
shunt field resistance is usually:

oo

Higher.

Not able to be compared.
Lower.

The same value.

Most equipment in an underground mine is:

o ow

Powered by batteries
Powered by trailing cables
Powered by solar energy
Powered by diesel engines

When moving equipment, by a trolley powered rail system, continuity must be
maintained between the frames of track-mounted equipment and off-track equipment
being moved to provide:

a

2
C.
d.

A control circuit.
An electrical circuit.
A moving path.

A proper ground.

The element of a closed-loop DC generator control system that compares the motor’s
output voltage setting with its operating speed, is:

oo

a signal indicator.
a master switch.
An error detector.
a loop regulator.
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37. If the shunt field of a compound motor opens, the motor usually:
a. Reverses.
b. Speeds up.
C. Slows down.
d. Stops.

38. What type of motor would this drawing represent?

Series motor.

Shunt motor.
Single-phase motor.
Compound motor.

a.
b.
C.
d.

39.  Series field leads of a DC motor are identified by:

a. F1 and F2.
b. S1 and S2.
C. Cland C2.
d. Al and A2.

40.  What purpose is served by a starting resistor in a motor circuit?

It controls the speed after the motor is at rated load.

It increases the voltage during start-up.

It limits the starting current during start-up by reducing the voltage.
It increases the current during start-up.

oo
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41.

42.

43.

44,

45,

Pumps and section equipment are grounded by a:

Solid connection to a grounded conduit.
Solid connection to a grounding conductor.
Continuous connection to a grounded tap.

A conductor connected to the system ground.

oo

Using a shunt motor enables you to control:

a. Both speed and direction.
b. Direction only.

C. Neither speed nor direction.
d. Speed only.

At the instant the operator turns the master switch full on in a DC generator control
system, the motor isn't yet turning, the generator would produce:

a. Normal current.
b. No current.

C. Very high current.
d. Very low current.

With a shunt motor, speed is controlled by:

a Increasing the generated voltage.

b. A variable resistance in a separate field circuit.

c Reversing the polarity of generated voltage.

d Changing the direction of the current flow through the armature.

The motor better suited to control hoisting is:
a A compound motor.

b. A series motor.

C

d

A shunt motor.
Either a series or a shunt motor.
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46.

47.

48.

49,

50.

In a DC generator control system, at the instant the operator turns the master switch
full on, the motor voltage is:

oo

+ 18 volts.

20 percent of the full voltage.

Zero, since at this moment the motor isn't turning.
- 18 volts.

The static control has:

oo

Static electricity as its power.

No moving parts, but employs moving parts to bring about motor actions.
Only two moving parts.

Many moving parts.

To start a shunt motor from rest, it is better to:

oo

Increase the voltage.

Keep the voltage at full value.
Reduce, then increase the voltage.
Reduce the voltage.

If the cross-sectional area (size) of a wire is decreased, its resistance will

a.
b.
c
d

Stay the same
Increase then decrease
Increase

Decrease

If an equipment frame grounding wire was not provided:

a.

o

There's little chance of a problem since most equipment rests on the
ground.

There would be a real potential for electrical shock.

The equipment could be damaged with no hazard to miners.

There is a hazard to miners only if the equipment does not rest on the
ground.
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51.

52,

53.

54.

55.

Which of the following is NOT true concerning the treatment of burns from electrical

shock?

oo

Treat for shock.

Apply antiseptic salve or cream to keep the burn from becoming infected.
Cover the burn area loosely with a moist, sterile dressing.

Apply cold applications to help relieve pain.

Proper treatment for most dislocations includes all of the following EXCEPT:

o ow

Application of dressings and/or splints.
Straighten the affected limb.
Immobilization in the line of deformity.
Treatment for shock.

Which of the following methods is NOT recommended for removing a victim from
contact with electricity?

a.
b.

C.
d.

Push the victim off with a nonconductive object.

Loop your battery belt around the victim's arm or leg to pull the victim
away.

Knock the victim off with a nonconductive object.

Pull the electrical wire or cable away from the victim.

In most cases, if an electrical shock occurs and breathing stops, what method of artificial
respiration should be used?

oo

Mouth-to mouth.
Holger-Nielsen.
Schaffer.
Silvester.

In general, how should bandages be applied to a burn?

oo

Loosely.

With a knot tied over the compress.

Firmly, but not tightly.

Over a large area to avoid putting pressure on the burn.
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56. Regardless of what method of artificial respiration is applied, the first step to take is to:

Treat for shock.

Clear the air passage.

Place the victim on a stretcher or broken-back board.
Call for medical assistance at once.

oo

57. Through what piece of equipment is alternating current fed in order to lower its voltage?

a. Rectifiers.

b. Generators.

C. Rheostats.

d. Transformers.

58. Transformers are used to:

Step up or step down AC voltage.
Step up or step down DC voltage.
Change DC voltage to AC voltage.
Change AC voltage to DC voltage.

o ow
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59.

60.

61.

62.

The following symbol would represent which of the following?

o blud
[ “T”T-‘ﬂ

Circuit breaker.
Thermal overload.
Linestarter.
Transformer.

oo o

Trolley systems are grounded by a:

a Solid connection to the mine track.

b. Continuous connection to a ground tap.

C Solid connection to a grounding conductor.
d Solid connection to grounded equipment.

If 1,100 amps leave a rectifier on one conductor, how many amps will return to that
rectifier on the other conductor?

a. Zero amps.
b. 2,200 amps.
C. 1,100 amps.
d. 550 amps.

Sagging trolley wires may be caused by:

The roof taking on weight.

Hangers being too close together.
Hanger coming loose from the roof.
Weight from the nips.

oo
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63.

64.

65.

66.

67.

68.

Between the trolley wire and the track, the voltage is:

a. 600 to 800 volts.
b. 200 to 400 volts.
C. 250 to 600 volts.
d. 100 to 500 volts.

When carrying tools in an area where trolley wire is present, you should:

a. Carry them at waist level.
b. Carry them on your shoulder.
C. Drag them.

d. Carry them in the most comfortable way.

The solution to an overheating problem in a trolley system is:

A cutout switch.

The fuse nip.

A bridged-out fuse.

An overcurrent protective device.

o ow

Trolley wire usually sags because:

Of the weight from the nips.
Hangers come loose from the roof.
Hangers are too close together.
The roof takes on weight.

oo

Circuit breakers will protect trolley wires and trolley feeder wires against:

a Overvoltage.

b. Overloading, heating and short-circuits.
C Undercurrent conditions.

d Arcing only.

If switches on electrical equipment remain on during connection to a trolley wire, the
current at the time of connection:

Would pose no serious safety problem, but equipment may be slowed.
Could cause an arc.

May result in an overload situation.

Will cause an explosion.

oo
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69.

70.

71.

72.

73.

Trolley feeder wire is installed on:

oo

Insulated J-Hooks.
Insulators.

Grounding connections.
Conductors

The following symbol would represent which of the following?

N
o o

< 0O

oo

7N
0 ©

Circuit breaker.
Thermal overload.
Linestarter.
Transformer.

Thermal overloads are used for:

a.
b.
c
d

Short circuit protection.

Mechanical protection.

Overload and single-phase protection on three-phase circuits.
Basic hydraulic circuits only.

The function of the capacitor trip device and circuit is to:

oo

Provide sufficient energy to trip the breaker, even after the power goes off.
Provide a protection for DC power.

Detect a power outage in advance and turn off the system ahead of time.
Allow for a restart of the system once the power is returned to full
strength.

If the overcurrent condition continues for a long time, and at a great enough magnitude,
an overcurrent device will trip the:

oo

Surge-arrestor.
Resistor.

Alir switch.
Circuit breaker.
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74.

75.

76.

77.

78.

When a circuit breaker is tripped:

a No ground-fault protection is provided.

b. No current flows beyond it into the circuit.

c Reduced voltage flows into the circuit.

d It reduces the current to a sufficiently low level.

If circuit breakers are too small for the equipment they are protecting:

a. No problems will arise.

b. The circuit breaker will not stay closed.

C. The equipment will function even with too much current.
d. The equipment will be overheated.

It has been determined by a voltage drop test that 4,600 amps would flow under a fault
condition in the trolley system. If upon inspection of the system it was found to be in
good shape, what should be the maximum setting of the circuit breaker?

a. 3,450 amps.
b. 2,500 amps.
C. 4,600 amps.
d. 2,300 amps.

The instantaneous setting of a circuit breaker is:

The overload setting.

The setting for welding purposes.
The short circuit setting.

Not important.

oo

The ampere capacity of a circuit breaker is:

a. The amount of current that a breaker can carry under normal conditions.

b. The short circuit setting.

C. The maximum amount of current that the breaker can interrupt without
damage.

d. Meaningless.
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79.

80.

81.

82.

83.

84.

Magnetic trip units of a circuit breaker provide what protection?

Open circuit.
Under voltage.
Ground check.
Short circuit.

oo

The most commonly used short-circuit protective device for trailing cables is:

a. A single-element fuse.
b. A circuit breaker.

C. A dual-element fuse.
d. A pull fuse.

When an overcurrent device detects an overload condition, the breaker should trip:

Only the phase (phases) affected by the overcurrent condition.
2 phases at a time.

All three phases at the same time.

1 phase at a time.

oo

The difference between a time delay and an instantaneous overcurrent relay:

a. Lies primarily in how quickly they trip an air switch.

b. Is in name only.

C. Is that the delay relay trips a circuit breaker when a short circuit occurs,
and the instantaneous relay does not.

d. Lies primarily in how quickly they trip a circuit breaker.

A blown fuse or a tripped circuit breaker could indicate all of the following EXCEPT:

Overload.
Overvoltage.
Defective circuit.
Short circuit.

oo

The idea behind a capacitor trip device and circuit is to:

Provide sufficient energy to trip the breaker, even after power goes off.
Reactivate power after the breaker has been tripped.

Detect a power outage in advance and turn off the system ahead of time.
Cause continuous current to flow through the breaker.

oo
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85.

86.

87.

88.

When a circuit breaker has an overload trip, what causes the circuit breaker to
de-energize the circuit?

A fuse element burns open.

A magnetic field is created causing a metal disc to move.
The undervoltage release coil will activate.

A thermal element heats up and actuates the contacts.

oo

Thermal heater strips in circuit breakers or line starters are used to provide what
protection?

Split phase.
Overcurrent.
Overvoltage.
Undervoltage.

oo

A wire is marked "14 AWG”. The number “14” refers to:

The size of the conductor.

The thickness of the wire.

The number of amps than can safely flow through the wire.

The number of strands in the wire, which in this case would be fourteen.

o ow

The symbol below represents:

—1—

A fuse.

A grounding resistor.
A contactor.

A line starter.

oo
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89.  The following symbol would represent which of the following?

T T
TOT |

Thermal overload.
Transformer.
Linestarter.
Circuit breaker.

oo

90. A 3-phase motor continues to operate when one lead has been severed or cut in two; then,
when stopped, will not start again. The motor is said to be:

a. Split phased.
b. Shunt tripped.
C. Single phase.
d. Out of phase.

91.  The following symbol would represent which of the following?

D

{
2SS

Circuit breaker.
Line starter.
Transformer.
Thermal overload.

oo
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92.  You have just replaced a fuse. As you re-energize the circuit from the trolley wire, a
large flash occurs at the nip and the fuse blows. What would you expect to find?

Problems in the trolley wire.
An overload.

A short in the nip.

A short circuit.

oo

93.  What does the following symbol represent?

P
a. Transformer.
b. Silicon Controlled Rectifier (SCR).
C. Diode.
d. Metal Oxide Varistor (MOV).

94.  This symbol means:

0 oy

Air Switch.

Circuit Breaker.

Lightning (Surge) Arrestor.
Fuse.

Fused switch.

P00 o
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95.  Which of the three diagrams below shows a wire making a physical electrical
connection?

a. Diagram 2.
b. Diagram 3.
C. Diagram 1.
d. Diagram 4.
96. If you were to install a voltmeter to measure the voltage for the "R2" resistor only, you

would make your connections across points:

oM
N
Y,

a. G and H.
b. A and B.
C. CandD.
d. | and J.

e. EandF.
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97.

98.

99.

100.

If under normal load a 30-amp fuse becomes hot, the most likely reason for this is:

a.
b.
C.

d.

The clips holding the fuse are loose.

The fuse is defective and needs replaced.

The fuse used is too large and should be replaced with one of a smaller
current rating.

The fuse needs to be replaced with one of higher current rating.

The symbol below represents:

(e
N

oo

A coil.

A diode.

A fuse.

A circuit breaker.

Voltage is checked with an instrument called a (an):

oo

Ammeter.

Ohmmeter.
Voltmeter.
Wattmeter.

If a 120-volt direct current source is connected to a 10:1 step-down transformer, the
output on the secondary side is:

P00 o

1,200 volts DC.
12 volts AC.
Zero volts.
1,300 volts AC.
12 volts DC.
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101. Two resistors (Resistor 1 and Resistor 2) are connected in parallel and Resistor 2 burns
open. What would happen?

Resistor 1
_/\V/\Vt\v_.._
200 Amps
- Motor
Nedativa Dameidiua
e gSraY e v TWwadivd¥Yo
Resistor 2

a. Both resistors would soon become warm.
b. Current in the circuit would be reduced.
C. Both resistors would soon become cool.
d. Resistor 2 would heat up.
102. If an ohmmeter shows continuity across an SCR with no gate voltage applied, the SCR
is probably:
a. Grounded.
b. Shorted.
C. Open.
d. Normal.

103.  This symbol means:

s

Fuses Switch.

Fuse.

Circuit breakers.

Lightning (Surge) Arrestors.
Air Switch.

P00 o
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104.  This symbol means:

2N
o o

a. Circuit Breaker.

b. Lightning (Surge) Arrestor.
C. Air Switch.

d. Fused Switch.

e. Fuse.

105. To energize this circuit you would:

20 Volts
a. Not be able to because there is no way to close the circuit.
b. Depress push button "A".
C. Depress push button "B".
d. De-energize the coil.

106.  The symbol below represents:

|

a. A mercury tube.
b. A diode.

C. A coil.

d.

A single pole contact.
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107. The motor overload relay contacts are connected in:

Parallel with the supply line.
Parallel with the motor circuit.
Series with the motor circuit.
Series with the operating coil.

oo

108. The symbol represents:

A
N

A normally open time delay closing mercury tube.
A normally open instantly closed mercury tube.

A normally closed instantly open mercury tube.

A normally closed time delay opening mercury tube.

o ow

109. If you were to shunt-out a resistor, the resistor would:

Shunt

Resistor

Not cause a voltage drop.

Cause half the voltage drop, since it is in parallel with the shunt.
Burn open.

Burn closed, causing it to short circuit.

oo
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110.

111.

112.

113.

114.

The symbol below represents:

>

A normally open instantly closed mercury tube.

A normally open time delay closing mercury tube.
A normally closed time delay opening mercury tube.
A normally closed instantly open mercury tube.

e o ow

The master contactors in a DC circuit are usually labeled as:

a. P1 and P2.

b. M1 and M2.
C. H1 and H2.
d. 1A and 2A.

The accelerating contactors in a DC circuit are usually labeled:

a. 1A and 2A.
b. M1 and m2.
C. S1 and S2.

d. X1 and X2.

Current is checked with an instrument called a (an):

a. Voltmeter.
b. Ammeter.

C. Wattmeter.
d. Ohmmeter.

Which of the following is a true statement concerning the operational characteristics
of an SCR?

It will allow current flow in either direction once it is gated.

It will allow current flow in only one direction once it is gated.
It does not have to be gated to allow current flow.

It will not allow current flow in either direction when gated.

oo
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115. Charging a 12-volt battery from a 12-volt AC source will:

120 v
Primary

oo

12y
Secondary

f2v
Battery

Charge the battery.

Charge the battery only if a resistor is added.
Not charge the battery.

Charge the batter only if a capacitor is added.

116. If you were to install an ammeter to measure the current flowing through the "R2"
resistor you would make your connections between points:

wf\/\/\——«—i—l

E _F J
a. A and B.

b. EandF.

C. E and J.

d. CandD.

e. G and H.
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117.  As shown below, what does a zero reading on a voltmeter indicate?

D Fuse

o {20 VAC ————e— ]

Fuse D

b

oo

e

A blown fuse.

A short circuit.

A good fuse.

An open circuit.

118. Heat sinks on a rectifier are provided to:

oo

Limit current.

Limit voltage.

Cool the rectifier.

Keep the rectifier warm.

119.  This symbol means:

P00 o

T

Fuse.

Air Switch.

Fused Switch.
Circuit Breaker.
Lightning (Surge) Arresto

113
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120. The symbol represents:

>

A contactor.

A diode.

A mercury tube.
A line starter

oo

121.  The symbol below represents:

NN\
a. A coil.
b. A resistor.
C. A diode.
d. A contactor.

122. In the following circuit, what would be the ohmmeter reading?

(o) —
o/
_J_ @
E' oL

a. 125 ohms.
b. 250 V.
C. Infinity or open circuit.
d. 0 ohmes.
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123. What would the voltmeter below read if the start switch were closed and the voltmeter
placed across points A and B?

F1 F2

START OPEN
STOP L COIL

M VOLTMETER

a. Zero.
b. 220.
C. 440.
d. 110.

124.  The heater element in a motor circuit overload relay is connected in:

Parallel with the motor circuit.
Series with the motor circuit.
Parallel with the supply line.
Series with the operating coil.

oo
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125.  If you were to install an ammeter to continuously monitor the current in the motor, you
should connect it between points:

A B I
¢ ~"\ANA—
C D
¢ AAAY
E |=.- Motor

L L)
| =
| T3

a. G and H.
b. E and G.
C. F and H.
d. A and B.
e. | and J.

126.  This symbol means:

o b

Lightning (Surge) Arrestor.
Fuse.

Circuit Breaker.

Fused Switch.

Air Switch.

o0 o
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127.  The symbol below represents:

) o

A normally closed instantly open mercury tube.

A normally open time delay closing mercury tube.
A normally open instantly closed mercury tube.

A normally closed time delay opening mercury tube.

e oo

128. A ground monitor circuit is used to:

a Interrupt continuity of the grounding circuit.
b. Provide a ground conductor.

c Test grounding diodes.

d Insure continuity of the grounding circuit.

129. If neither indicating light were on, and the coil would not energize, what component is
most likely defective?

Ly
Indicator
Lamp 1
S
-
—0 o /‘E’n_j‘:l\_
¢ \_/
— p— Indicator
c Lamp 2
o L od |} 0y
a. The push button to energize the coil.
b. The fuse.
C. The lights.
d. The coil.

130. A dual element fuse provides:

Short circuit and ground check protection.
Undercurrent protection.

Short circuit and overload protection.

Two elements for power switching purposes.

oo
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131.

132.

133.

134.

135.

Fuses should be replaced with:

oo

Larger fuses.
Proper fuses.
Trolley wire.
Shooting wire.

What is wrong with replacing a blown fuse with a piece of copper wire?

a.
b.
C.
d.

The equipment will not operate with the fuse replaced by copper wire.
The copper wire will not provide adequate overcurrent protection.
The holders are not designed to accept copper wire.

The wire may disrupt violently if an overload occurs.

If a system designed for a 20-amp fuse blows, and an electrician replaces it with one
rated at 30 amps:

a.

b.
C.
d.

No damage will result if the fuse holder is designed to handle the 30-amp
fuse.

A fire may result or the equipment may become damaged.

The circuit will pull more current under normal load.

Greater protection will be given to the system since the fuse will be
stronger.

When fuses are too big for the current requirement of the equipment being protected:

a.

b.
C.
d.

Too much current could be allowed to pass through, overheating.
equipment and burning off insulation.

No problems will exist when the fuse is too big- only when too small.
Equipment will constantly shut off due to too little power.

The equipment will get more power and runs more powerfully.

A single element fuse provides:

oo

Open circuit protection.
Over load protection.
Short circuit protection.
Undervoltage protection.
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136.

137.

138.

139.

140.

If a trailing cable builds up on one spot of the spool, this would indicate that:

There is a problem with the spooling device.
The spool is binding.

The reel is functioning properly.

The cable or splice may be too large.

oo

What type of direct current motor is best suited for tramming of mining equipment?

a. Compound-wound.
b. Shunt-wound.

C. Series-wound.

d. Universal.

What is used to prevent the Forward and Reverse contactors in a motor reversing control
from operating at the same time?

a. Reverse phase protectors.

b. Electrical and/or mechanical interlocks.
C. Reverse current relays.

d. Lockout relays.

The DC motor that uses both a series and shunt winding and combines the characteristics
of both is called a:

a Universal motor.
b. Compound motor.
c Repulsion motor.
d Synchronous motor.

What will happen to a DC shuttle car series wound motor if the chain or drive shaft
would break?

The shunt fields will be destroyed.

It would cause excessive wear of contactor tips.

The motor will overspeed to the point of destruction.
A control circuit fuse would blow.

oo
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141.

142.

143.

144.

145.

To reduce the hazard of electrical shock, which of the following should be installed?

Circuit breaker.

Fuse.

Thermal overload.
Frame ground conductor.

oo

What device may be installed in the neutral of a three-phase wye connected system to
limit the current if a ground fault occurs?

Blocking diode.
Grounding resistor.
Ground check relay.
Circuit breaker.

o ow

When checking resistance in an AC circuit when troubleshooting, what initial precaution
must be taken?

Close the start switch.

Short the transformer windings.
Disconnect the source voltage.
Disconnect the motor leads.

oo

Speed of DC motors can be controlled by:

Changing the number of poles while the motor is running.
Regulating the applied voltage.

By regulating the frequency.

Changing the air gap in the motor while running.

oo

The overload relay contacts of a thermal overload are generally connected in:

Series with the motor lead.
Series with the operating coil.
Parallel with the fuses.

Parallel with the operating coil.

oo
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146. What type of motor would this drawing represent?

POS

a.
b.
C.
d.

147.  An "across-the-line" or "accelerator” contactor usually:

a.
b.
C.
d.

148.  The following symbol represents:

o0 o

Al A2 S1

F2 Fi 82

Shunt motor.

Series motor.
Compound motor.
Single-phase motor.

Takes a motor off resistance.
Starts a motor.

Reverses a motor.

Stops a motor.

A speed control system for a series motor.
Reversing contactors for a series motor.

A four-speed system for motor control.

Two speed forward and reverse contactor system.
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149.  The symbol below represents:

Al A2 81 82

FL L P2

A shunt DC motor.
A three-phase motor.
A series DC motor.
A compound motor.

o ow

150. When two DC motors are connected series-parallel for speed control, the series
connection is usually:

High speed.

Slow speed.

Used only in reverse.
Medium speed.

oo

151.  Which of the following is not a characteristic of a series motor?

Variable torque.

Current remains the same at all loads.
Variable speed.

Will run away if run without a load.

oo

152.  What is used to limit the starting current of a DC motor?

a. Capacitors.

b. The series field.
C. Transformers.
d. Resistors.

153.  Three-pole single-throw disconnect switches have how many knife blades?

a. Two.
b. None.
C. One.
d. Three.
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154.

155.

156.

157.

If a coal feeder does not run long enough to empty the coal from the feeder, the
electrician should:

Adjust the timer.

Shunt out a resistor.

Adjust the momentary start button.

Increase the speed of the motor by gear reduction.

oo

Arc chutes on contactors contain heavy copper coils that are called:

a. Arcing horns.
b. Blowout coils.
C. Contacts.

d.

Flux actuators.

A starter operates a 50-hp motor. Which of the starter's contactors would you expect to
be the largest?

Both are the same size.

The main line contactors.

The auxiliary contactors for the control circuit.
Motors are not started through contactors.

oo

The component attached to the donut coil on one phase lead, between the contactors
and motor, is normally used as a (an):

Motor
Ammeter.
Voltmeter.

Ohmmeter.
Wattmeter.

oo
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158.

159.

160.

If a thermal overload activates, causing a circuit to be de-energized, what must you do
before the circuit can be re-energized?

a Allow it to cool.
b. De-energize the circuit.
c Replace the fuse.

d Replace the overload.

This start/stop push button is set up in which of the following manners?

a Button "A" is for stop and "B" is for start.

b. Either button A or B can be used as start/stop.

C. Button "B" is for stop and "A" is for start.

d Both buttons are interlocked to function together.

When a component is shown like this on a diagram, it means that the component is
normally:

Closed and will remain closed when the circuit is energized.
Open and will remain open when the circuit is energized.
Closed and will open when the circuit is energized.

Open and will close when the circuit is energized.

oo
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161.  Which of the following indicating lights (No. 1, No. 2, No.3) will remain lit when the
coil is NOT energized?

L2
Lamp 2 ¢
Lamp 1 @"' 5
2l . TO
o (coi)
o N/
ls-—_I i——
c Lamp 3
L N
l N
a. Light No. 3.
b. Light No. 2.
C. None will light until the coil is energized.
d. Light No. 1.

162. If you were to peel the insulation off a No. 14 AWG stranded conductor, you would
expect to find:

a. Smaller wires which are not insulated from one another.

b. One strand of solid No. 14 wire.

C. Many No. 14 AWG size wires which are wrapped to make one large
conductor.

d. Many No. 14 AWG size wires which are insulated from one another.
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163.  Which button, when depressed, will energize coil "B" and keep it energized after the
button is released?

|—'—?—'———'i'—+$—ﬂj

.__.—:—.__

Push button "C".
Push button "B".
Push button "A".
Both push buttons "B" and "C".

oo

164. This symbol found on an electrical diagram means that:

3
Sec

The circuit will close three (3) seconds after the coil has been energized.
The circuit will remain closed for three (3) seconds and then reopen.
The circuit will be closed for three (3) seconds and then reopen.

The circuit will open three (3) seconds after being energized.

oo o
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165. If you were to install a voltmeter to measure the voltage at the motor, you should
connect it between points:

[ -2
[ ..

[ T
=

E F Motor

T

[ T3]
[ J= =
[ 13

A and B.
EandF.
CandD.
I and J.

G and H.

P00 o

166. This is a schematic of a:

Shunt motor.
Compound motor.
Squirrel cage motor.
Series motor.

oo o
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167. The diagram indicates that the motor is operated by:

o Disconnect
Circuit :
Breaker SuﬂtCh

A single-phase power source.
A three-phase power source.
Direct current.

Direct current three pole.

oo o

168. If you were to lockout and tag the motor to begin repair work, the safest and most
convenient place to do this would be at the:

Circuit
Breaker
P i

O =

Circuit breaker located in the motor control center.
Overload devices.

Control panel where the motor contactors are located.
Disconnect switch located near the motor.

o0 o
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169. This schematic represents:

\ B
I ey NN

Ay oA T T T B
81

Fy

An alternating current motor.

A time delay relay.

A three-phase motor with armature.
A direct current motor.

oo

170. If a voltmeter were placed across the fuse and no voltage was indicated, you could
correctly assume that:

120 Volts
a. The fuse was good.
b. The voltmeter is defective.
C. The fuse was blown.
d. You made a wrong connection.

171. A tool used to bend metal conduits is called a:

a. Bender.
b. Condulet.
C. Ratchet
d. Rebend.
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172. If acircuit is created across "AB" when the button is depressed, the circuit "CD" will:

£ —I— B

0 =

I
I
i
I

C | D

Close.

Both "AB" and "CD" will create a circuit.
Remain closed.

Open.

o ow

173.  What is the same in all parts of a series circuit?

a. Current.

b. Wattage.

C. Voltage.

d. Resistance.

174.  This symbol stands for a:

Thermal overload.
Circuit breaker.
Fuse.

Disconnect switch.

oo
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175.  The purpose of the float switch shown in the diagram is to:

Manual

Auto Switch

Sump
—] Pump 4|
M Motor M
a. Start the motor when the water level gets high enough to close the float
switch.

Cause the motor to run continuously.

Shut off the water if the water level gets high enough to flood the motor.
Stop the motor if the water gets too high.

Provide current-limiting protection.

®oo0oT

176. The duty cycle of a motor refers to its characteristic:

a. Torque-ratio qualities.

b. Maximum time period it can safely operate.

C. Cycle of alternating current on which it operates.
d. Current-carrying capacity.
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177. If push buttons "B" were depressed, the coil would:

= A By

Fuse | - —{ Coil

Positive —— ’ ! m
Cy

|
20 Volts
Negative
a. Energize and remain energized.
b. Remain energized as long as the button remained depressed.
C. De-energize.
d. Nothing would happen.

178.  This symbol indicates:

Motor

A single-phase motor.

A three-phase motor.

A split-phase direct current shunt motor.

A motor with one hot line, one common line, and a ground wire.

oo
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179. Contact "F" is normally closed. What is its purpose?

L
: Forward L2
< R oL
L! Fuse }—a L a—y—3 -—-—H—®—-H—H—HJ
F
R F
s
__RE.VE!‘SE
a. It is needed to hold in or keep coil "F" energized when the push button is
released.
b. To prevent coil "F" from becoming energized while coil "R" is energized.
C. It is needed to hold in or keep coil "R" energized when the push button is
released.
d. To prevent coil "R™ from becoming energized while coil "F" is energized.

180. A solenoid operates in the same way as a:

a. Limit switch.

b. Relay.

C. Pressure switch.
d. Float switch.

181.  This stop switch is classified as:

Stop

ol o

Timed open/normally closed.
Momentary.

Interlocking magnetically.
Interlocking mechanically.

oo
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182. The purpose of the No. 2 sequence switch (which is sometimes called the little man) is to:

Va4

#
Sem..e. nce ue-uence =

Switch Suitch °§:ﬁgﬁe

(Little Man)
a. Stop the No. 1 belt if the No.2 belt malfunctions.
b. Stop the No.2 belt if it malfunctions.
C. Stop all belt conveyors.
d. Stop the No. 3 belt if the No.2 belt malfunctions.

183.  Which of the following statements would be true if the forward push button were
depressed?
L
[-—d_._ Forward L2
1 R oL
o ey -——w@——w—}
F
R F
gy
wls,

7E.VET‘SE
a. Nothing will energize since contactor "F" is open. No circuit can be made.
b. Both coils "F" and "R" will become energized.
C. Coil "F" will energize and remain energized.
d. Coil "F" will remain energized only as long as the forward push button is

depressed.
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184.  Which of the following push buttons will energize coil "C" while the button is depressed
and de-energize coil "C" when the push button is released?

2
Ly < La
| |
o |
i | /ﬁf‘\ |
el o o o )

B ¢

||

a. Push button 3.

b. Push button 2.

C. Push button 1.

185. If you want this pump to operate only when the water level reaches a certain depth, you
should set the selection switch at what position?

Ly L2

Manual

I Fuse | o~B 0ff

Auto Switch

Off position.

Auto position.

You should never leave a pump unattended.
Manual position.

oo o
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186. Meggers are used to check:

a Insulation resistance.
b Conductor ampacity.
C. Capacitance.

d Inductance.

187.  The system using one ground wire and three hot wires, whose voltage is balanced 120
degrees apart is called:

a. Single-phase.
b. Double-phase.
C. Split-phase.
d. Three-phase.
188.  Which of the following contact positions match the contact position plate in the diagram
below?
Direc- Contact Contact
Common  |4ion of Position 1 Positia:n 2
@ A flow
A B ¢ A B C
Tf }_T E fras i
Normally
S8
Open Contact Contact
Position 3 Position 4
Normally A B ¢ | a B c
Y
c
6 0 Lol
Closed AT |
a. Contact position No. 2.
b. Contact position No. 3.
C. Contact position No. 1.
d. Contact position No. 4.
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189. In the circuit shown in the diagram, if all components were functioning properly, which
light(s) would be lit if the coil were energized?

Lamp 1
Bt (Goin -
¢ &l
lH '—_
c Lamp 2
- — -0
a. Neither lights.
b. Both lights.
C. Light No. 1.
d. Light No. 2.
190. This is a schematic of a:
Ly : L2
Shunt
Field
Fie VA 9F2
Commutating Series
Field Field

Compound motor.
Series motor.
Squirrel cage motor.
Shunt motor.

o0 o

191. The safest way to de-energize a motor running on full load is:

By opening the disconnect switch.

By opening the circuit ground check circuit.

Through the control circuit which will open the line contactors.
By de-energizing the source located at the main transformer.

o0 oTw
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